Abstract: Many construction projects are realized with public subsidy, e.g. subsidies from the European Union, state budget and/or municipal resources. The reimbursement of the subsidy depends on a number of conditions, such as completion of the project in time or compliance with operation conditions. The purpose of this research is to seek causes of subsidy risk related to construction projects. In particular, research aims at addressing causes that may lead to the loss of subsidy, reduction of subsidy and/or a penalty payment. Research is conducted as a case study of selected construction projects and the Czech Republic is chosen as a study area. Set of data representing 20 construction projects which faced the threat of reduction or loss of subsidy was collected from available sources and results represent the spectrum of identified risk causes and their distribution in the different phases of the project life cycle and according to the risk source breakdown structure. From managerial perspective, output of this research may serve as a support for investors who plan to apply for public subsidy for their construction projects. Several recommendations for subsidy risk avoidance have been proposed at the end of the paper.
Introduction
Public construction projects have an important share on the creation of potential GDP of the Czech Republic and thus contribute to the future economic growth of the country. They are very important for the development of individual regions, especially for their multiplier effect reflected in the supplier sector or employment rate. With regards to the fact that these projects are funded from public sources, both national and international (in particular EU funds), their implementation requires high demands on their management, especially from the processadministrative point of view as well as from the point of view of the construction project management. This means not only monitoring the costs and timetables, but also conditions of their financing from subsidy sources. Risks that can arise from the fact that all the conditions for the final application for the subsidy have not been met are defined by authors as a subsidy risk.
The aim of the paper is to investigate which risk causes arise from the financing of construction projects from public subsidy sources and whether certain risk sources can be considered as dominant -those which repeat with a higher frequency than the others. Another related output of the research are the findings concerning in which phases of the project life cycle the risk causes occur.
Background
There is inexhaustible number of risks definitions and their division, often related to the specific issue dealt with. The risk associated with construction projects is for the research findings of this article defined as the level of possible deviation of actual results from the expected results, when the risk impact can be measured as the likelihood of a specific unwanted event and its unwanted consequences or loss [1] . Mills [1] also states that risk management improves the changes of the project being completed on time, within budget and to the required quality. A systematic and coordinated way of working with risk and uncertainty should be applied within the entire project life cycle. The risk management process can be divided into the following stages: (1) identification; (2) analysis, and (4) response [2] . There are more approaches to risk management; therefore it is important to consider choosing an appropriate risk management methodology with respect to the nature of the project [3] as risk indicators are dependent on the type of project and its environment [4] .
The authors of this article focused in their research on one of the areas of risk management, the process of identifying the risks in a public construction project. The risk affects all aspects of the project, including costs, quality and time. Impact of the risk may be mitigated or even fully eliminated if the risk sources are timely identified and then managed appropriately. For work with risk, the classification of risks according to the factual content is usually used in construction practice. The standard view is the division of risk sources in external (acting on the project from outside) and internal (occurring within the project). Dunovic et al. [5] include legal, political, economic, social and natural sources in external risk sources and management, technical and human factors, procurement and contractual sources in the internal risk sources. These risks may occur throughout the entire construction project life cycle. The life cycle of a construction project represents a very long period, starting with the formulation of the investment plan, the subsequent realization of the construction work, the operation of the construction work and the completion of the construction project by its liquidation. The lifecycle of a construction project can be divided into four consecutive phases (pre-investment, investment, operational and liquidation), which can be further divided down to the level of partial phases that carry specific activities and documentation of the construction project condition. In the pre-investment phase, one of the key documents for decision-making process whether it is meaningful to realize the project, is so called feasibility study, which should include, among other things, identification of potential project risks and it should be known how will the project manager deal with the risks if they occur. One of the more risky periods in the lifecycle of a public construction project is its investment phase, which can be further divided, for example, according to [6] into planning and realization (rough phases) which involve partial phases and their main activities.
The authors of this article also focused on the specific risks of construction projects funded by national or international (especially EU) public resources. For the projects co-financed by the EU Structural Funds and/or the EU Cohesion Fund, the eligibility rules for expenditures also apply. These are the costs that can be financed from these subsidies. Eligible expenditures are expenditures that are in compliance with the corresponding EU and national regulations (e.g. CR), they correspond to the objectives, focus and areas of support of the subsidy provider, they are indispensable for realization and achievement of the project objectives, comply with the rules of the provider and fulfil the principles of 3E (Economy, Effectiveness, Efficiency). The eligibility of expenditure is affected by the time perspective (start, end of the project and the moment of expenditure occurrence), the material nature of the expenditure (investment, non-investment expenditure), proof of expenditure eligibility (requirements of the accounting and reimbursement documents) and compliance with the rules of the subsidy provider (e.g. procurement guidelines, change management and bookkeeping).
Available scientific literature provides some insight into subsidy issues related to construction projects. For example model assessing relationship between project viability with project risk and government subsidy was developed in [7] , relationship between the governmental financial subsidies and various influencing factors of public housing based on PPP model was addressed in [8] and financial support to construction and demolition waste recycling projects were mentioned in [9] . The results presented in this article broaden the current state of knowledge by the view of the subsidy as a risk influencing the construction project and its investor.
For the purpose of this study, as subsidy risk are considered such facts which implementation in the project result in proceedings for repayment or reduction of the subsidy, eventually a decision on imposing a fine by the subsidizing body. However, these proceedings are considered irrespective of their final outcome, i.e. whether or not the recipient of the subsidy has been forced to return a part or the whole subsidy or whether it has been or not has been fined imposed a fine for breaching of budgetary discipline. In order to eliminate the subsidy risk, it is therefore crucial e.g. to consider qualification requirements properly [10] , to ensure technical specification in adequate detail [11] (in order to avoid the most frequent errors such as unclear and imprecise wording, incorrect layout of the specification or copying the records from other documents). It is therefore important to foresee the situation as realistically as possible [12] . However the low predictability of processes related e.g. to the renovation of historical buildings [13] might be really challenging in this relation.
The investor must be aware that construction contract is a complex agreement with high economic significance resulting from high amounts of investment [14] . As a result, errors in investment planning can bring investors into difficult situations, especially if additional financing such as subsidy from public funds needs to be secured [15] .
Materials and Methods
In order to achieve research objective, the data on 20 construction projects has been collected from available sources. These sources include Information System on Public Contracts, web sites of the Regional Councils of relevant regions (such as South-East Cohesion Region or Moravia Silesia Region), European Structural and Investment Funds web site and relevant press releases. For each project, following structure of information, the following has been collected if available: (1) title of the project, (2) expected cost of the project, (3) amount of subsidy allocated, the result of the project regarding its (4) realization and (5) decision on subsidy. Post audit of these projects has been conducted and brainstorming and assumption analysis have been used as risk identification tools and techniques.
The aim of the research has not been collecting a large set of data regarding similar projects with identical and/or similar subsidy risk causes; instead the effort has been made to get information on projects of varying nature and with different subsidy issues. In particular, these projects include sport facilities, water/sewage systems, heritage building, animal keeping facility (ZOO), cultural facilities, transport infrastructure (roads, bicycle path), incineration plant and residential buildings. The diversity of projects is a good prerequisite for identifying both common and unusual risks arising in specific contexts of unique projects. As a result of available data analysis, the possible secondary impacts of subsidy risk occurrence have been discussed. The project cost fell within the range of CZK 9,600 -200,000 thousand which represents app. EURO 380 -7,900 thousand.
In order to reveal the position of risk causes within the project life cycle, they are assigned to the individual project phases according to [6] that are pre-investment, investment (with subdivision into planning and realization) and operation phases. The second dimension is to assign risks to the risk source structure proposed by Dunovic et al. [5] . For the purposes of the analysis, the subsidy authorities have been considered to be external stakeholders.
Results and Discussion
Comparison of expected costs of the project subsidy amount allocated indicates that the relative subsidy amount is often very high (the share of the subsidy on the expected value varies between 22% -96% in the examined set of data) and therefore the implementation of the project often depends on the availability of the subsidy. In this context, it should be noted that in the case of subsidy withdrawal, this may have major financial implications for the investor such as a small municipality. Table 1 provides basic information about analyzed projects (project subject and identified risk cause).
The data in Table 1 shows that projects often face the problem of meeting deadlines. These problems are related to the appeal of tenderers to the works contractor (P1, P2) which, if forwarded to the OFPC or the court (P2), extends to such an extent that it is not technically possible to do all the work in the remaining time and finish the work properly. In these cases, it is often decided not to implement the project. The project can also reach the deadline crisis during the project own implementation when the work is not fast enough due to weather, organizational or other reasons. In order to complete the project in time, it may happen that some work is not done according to the prescribed technological procedures, and thus defects will start to appear in the near future (see P4). Other identified causes include changes to the project without discussion and approval by the subsidy authority (P6a, P19, and P20), delays in preparation for construction or execution of the work itself (P7, P10) or legal issues (P8, P11). The most frequent problem was tender errors (P9a, P12, P13, P15, and P16b).
When categorizing individual risk causes from the point of view of the project life cycle and its nature, Figure  1 clearly shows where they occur most frequently. When comparing internal/external risk sources, the analysis carried out clearly shows that risk causes are predominantly of internal character, with managerial (P7, P10, P17), technical (P4, P9b, P14, P19, P20), procurement (P1 , P2, P6b, P9a, P12, P13, P15, P16b) and contractual (P3, P5) risk sources. In the case of external risk sources, only the legal sources (P6a, P8, P11, P16a, P18a, and P18b) related to permits, approvals, standards, changes in law or local regulations are listed.
From the point of view of the project life cycle, the risk causes have been found in all phases except for the liquidation phase, since none of the researched projects is currently at this stage. Most risk factors have been found in preparation of realization (in Figure 1 marked as Rpreparation, P1, P2, P6b, P7, P12, P13, P14, P15, and P16b). In six and seven cases, risk causes have appeared in the execution phase (in Figure 1 marked as R-execution) and in the planning phase respectively. An interesting finding is the fact that the risk causes found in the pre-investment and operational phases are related exclusively to the legal aspects for the researched sample.
The performed analysis has also shown that the most critical point from the perspective of subsidy risk causes is the procurement issues during the preparation of project realization. Therefore, due attention should be paid especially to the quality of tender documentation [11] , use Heritage building Large number of project changes without reconciliation P20 Sport facility Construction of a diving tower in a different way than according to the project documentation of non-discriminatory qualification requirements [16] and application of appropriate evaluation criteria. The analysis of the research sample has also identified secondary impact of the subsidy risk on the project or on the investor as such. An example may be the final decision of the investor not to implement the project due to the fear of the subsidy loss in case of delay in preparation of the construction project and thus postponing its implementation for the future period. As example may serve an unrealized repair of a water or sewerage network which has had a secondary effect on subsequent scheduled repairs of the communication.
Conclusions
The core of the research described in the article is focused on the initial phase of the risk management of construction projects which is risk causes identification. In a research sample of 20 projects, 24 risk causes which caused subsidy risk have been identified. Based on the similar- ity and/or differences in the individual risk causes, these were classified as internal and/or external risk sources as described above. The highest risk identified was the procurement risk (33.3%) which belongs to the internal risk category. The second most frequently represented risk was the legal risk (25.0%), which belongs to the external risk category and subsequently the technical risk (20.8%), one of the internal risks. While procurement risk appeared only at the beginning of the implementation phase, Rpreparation, technical and legal risks occurred during the whole life cycle. It is obvious that they can occur in the process of the project at any time. Data analysis has shown that procurement risk is significant in these projects, therefore timely and quality preparation of tender documentation, well-chosen qualification criteria, ongoing control of all administrative procedures and deadlines are, with the view of reducing the subsidy risk, essential for public construction projects.
Main research limitations are related to the limited set of data. Based on the fact, that the sample contains only 20 projects, the application of statistical tools was not appropriate. Extending the sample by other projects will allow for monitoring and evaluating the frequency risk causes in more sophisticated way. Secondly, in order to reveal details about related impacts of subsidy risk occurrence, additional data about analyzed projects needs to be provided.
Future research directions related to the investigation of subsidy risk related to construction projects should allow looking for possible connections between the character of risk cause and its consequential impact on the project. Furthermore, extended set of data should also enable to perform enhanced quantitative analysis and to propose appropriate risk mitigation measures.
